The BTeV experiment at Fermilab could reconstruct >10 9 charm decays, three orders of magnitude 
where f andf are CP-conjugate final states or (for CP eigenstates) f =f . In the latter case the two processes of Eq. 1 are distinguished by initial-state tagging (D * ± → ( D ) 0 π ± ), while in the former case the final states are "self-tagging." Rates observed in the self-tagging modes typically need to be corrected for production-rate or detection-efficiency asymmetries between particle and antiparticle, hence what is reported is usually an asymmetry normalized to that in a CF mode.
Indirect charm CP violation can arise through the interference of DCS and mixing amplitudes, e.g. (for "wrong-sign" decay of the D 0 ), (Here we use the notation of Refs. [7] and [8] .) In Eq. 2 the first term on the right-hand side is the DCS contribution, which peaks at t = 0; the second is the mixing contribution, which peaks at two D 0 lifetimes due to the factor t 2 ; and the third term reflects interference between mixing and DCS decay and peaks at one lifetime due to the factor t. Given the small values of ∆M and ∆Γ for the D 0 [9] , the interference term (which is linear in ∆M and ∆Γ) may be more easily detectable than the pure mixing term. CP is violated if λ =λ, where λ (λ) is the
A variety of extensions of the Standard Model have been considered [10] in which charm CP asymmetries could be as large as O(10 −2 ). These include models with leptoquarks [11] , extra
Higgs doublets (e.g. non-minimal supersymmetry [12] ), a fourth generation [2, 13] , or righthanded weak currents [2, 14] . In addition, two Standard Model possibilities for large CP asymmetries in charm have been discussed: asymmetries due to K 0 mixing in e.g.
and the intriguing possibility that D mesons mix with glueballs or gluonic hybrids [16] .
Recent experimental hints [17] [18] [19] that D 0 mixing may be on the verge of detection have led to renewed interest in this physics [20, 21] . The experimental situation is that both CLEO and (These results, while superficially contradictory, can be reconciled for a range of possible choices of δ; whether such large δ is theoretically plausible is a subject of current debate [21] .)
III. EXPERIMENTAL PROSPECTS
Current sensitivities to charm CP violation are summarized in Table I . These are based on samples of up to ∼ 10 6 reconstructed charm decays obtained in the CLEO and FOCUS experiments. The B factories can be expected to obtain samples an order of magnitude larger than these, which should push CP-violation limits down to the one-to-few-% level, and the COMPASS experiment at CERN may also be competitive at this level [22] .
Other experiments that could potentially extend charm CP-violation sensitivity include HERA-B, LHCb, and BTeV. HERA-B has operated so far in a mode in which charm decays are efficiently rejected by the trigger, and a significant upgrade of their DAQ bandwidth would be required in order to record a substantial sample of hadronic charm decays. Similarly, LHCb is designed to reject charm at trigger level in order to concentrate on beauty.
BTeV is an approved Fermilab experiment that will use the Tevatron Collider to study heavy-quark physics. BTeV data-taking is planned to commence in Tevatron Run IIB (starting about 2006). To achieve the highest possible sensitivity to mixing, CP violation, and rare decays in charm as well as beauty, a very ambitious trigger system is envisioned that will examine every beam crossing for evidence of secondary vertices [23] . To do this it will make use of information from a unique, high-speed, silicon-pixel vertex detector [24, 25] located inside the dipole spectrometer magnet (see Fig. 2 ). The design goal for this trigger is an efficiency better than 50% for B events of interest.
Triggering on decay vertices is more difficult for charm than for beauty, since charm lifetimes are shorter and the typical transverse momenta of charm decay products (important for vertex resolution) are lower. Fig. 3 shows the results of a Geant simulation of the BTeV apparatus, is here assumed to be about 10%, based on previous simulation results [26] , but this needs to be rechecked in light of the recent evolution of our vertex trigger algorithm [23] .)
Since CP-violation sensitivity depends in complicated ways on reconstruction and particle-ID efficiency for various modes, optimization of vertex cuts, D * -tagging efficiency (for D 0 modes), etc., we use here simple overall benchmarks rather than detailed estimates. These are the total
